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1. A cigarette manufacturing apparatus con^rismg: 

a tobacco rod maker for making double length tobacco 

rods ; 

5 a tipper for applying filters to tobacco rods to form 

filter tipped cigarettes; 

a transfer apparatus for transferring double length 
tobacco rods from the rod maker to the tipper; 

wherein each of the tipper and the rod maker comprises 
10 a plurality of devices for monitoring and a plurality of devices 

for affecting parameters of the rod maker, the tipper or the 
cigarettes being manufactured, and wherein one or more of said 
monitoring devices and said parameter affecting devices both 
monitors and affects parameters; 

a controller for controlling the plurality of devices 
on the tipper and the rod maker, including varying one or more 
parameters of the rod maker, the tipper or the cigarettes being 
manufactured, in response to conditions monitored by one or more 
of said devices; and 
20 a field bus, the plurality of devices and the 

controller each being connected to the field bus. 



2. Apparatus according to claim 1, further comprising a 
plurality of synchronous motors controlled by a motion controller. 



6 



3. Apparatus according to claim 2, wherein the motion 
25 controller is connected to the controller. 

4. Apparatus according to claim 2 o- r 3, wherein the motion 
controller is connected to the field bus. 

5. Apparatus according to claim 2, Ul ^ wherein the 
plurality- of motors includes- a cut-off motor -for driving "a- device- 

30 for cutting individual tobacco rods, a suction chamber motor for 

driving a suction belt, a garniture belt drive motor, and a hopper 
motor for controlling the rate at which tobacco is drawn from a 
hopper. 



35 



6. Apparatus according to claim 5, wherein the rotational 
speed of the suction chamber motor, the garniture belt drive 
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motor and the hopper motor are synchronised to the rotational 
speed of the cut-off motor. 

7 Apparatus according to claim 5, wherein the rotational 
speed of the cut-off motor, the suction chamber motor, the 
5 ' garniture belt drive motor and the hopper motor are synchronised 
to a virtual axis. 

1\ 8 Apparatus according to claim 5, wherein the 

plurality of motors further includes an ecreteur motor for 
driving a dense end cam and a pair of ecreteur discs, a capstan 

.0 motor, and a printer motor for driving a printer to print onto 

the cigarette wrapping paper. 

9 Apparatus according to claim 8, wherein the ecreteur motor 
and the printer motor are speed and position synchronised to the 
cut-off motor or the virtual axis. 

Ih 15 10 Apparatus according to claim 5,«-r«r-^ wherein the 
^ plurality of motors further includes a tipper motor for driving a 

tipper drum train, wherein the tipper motor is synchronised to 
the position of the cut-off motor or to the virtual axis. 

6 11 Apparatus according to ^B^c_p««di«g claim^^f urther 

20 comprising at least one human-machine interface (HMD connected 
to the field bus. 

12 Apparatus according to claim 11, wherein the at least one 
HMI comprises a rod maker HMI and a tipper HMI, each of the rod 
25 maker HMI and the tipper HMl" bVing connected to the" controi.ier 

via the f ieldbus . 

/? 13. Apparatus according to ee^^ claim^ 1 comprising at 

^ least one human-machine interface (HMI) connected to the 

controller. 
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14. Apparatus according to claim 13, wherein the at least one 
HMI comprises a rod maker HMI and a tipper HMI, each of the rod 
maker HMI and the tipper maker HMI being connected to the 
controller . 

^ 5 15. Apparatus according nny claim^ 11 t*e— i4, wherein the 

at least one HMI is connected to a communications network. 

A 16. Apparatus according to any pg<yjodin . ffr clain^ wherein at least 

one of the plurality of devices is connected to the field bus via 
an interface. 

17. Apparatus according to any O'lT claim^ 1 iSteiS, wherein at 
least one of the devices is a field device. 

18. ii^jparatus according to ^?ry—9j£. claim/ 1 €^*^5, wherein at 
least of the plurality of devices transmits data including 
diagnostic data to the controller over the field bus. 

15 19. A cigarette manufacturing apparatus comprising: 

a tobacco rod maker for making double length tobacco 

rods ; 

a tipper for applying filters to tobacco rods to form 
filter tipped cigarettes; 
20 a transfer apparatus for transferring double length 

tobacco rods from the rod maker to the tipper; 

wherein each of the tipper and the rod maker comprises 
a plurality of devices for monitoring and a plurality of devices 
for affecting parameters of the rod maker, the tipper or the 
25 cigarette being manufactured, and wherein one or more of said 

monitoring devices and said parameter affecting devices both 
monitors and affects parameters; 

a first controller for controlling the plurality of 
^«,r4 . ^-■^T^r^or- arid the rod - maker , ~ including -varying ^ 

parameters of the rod maker, the tipper or the cigarettes being 
manufactured, in response to conditions monitored by one or more 
of said devices; and 

a second controller for providing tipper, rod maker 
and cigarette information to an operator and for communicating 
35 input data from the user to one or both of the first and second 

controllers . 
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20 Apparatus according to claiiti 19, wherein the second 
controller includes at least one Human/Machine Interface (HMD 
and communicates with the first controller, for communicating 
tipper, rod maker and cigarette data to an operator and for 
communicating input data to the first controller. 

21 Apparatus according to claim 19, wherein the second 
controller comprises a tipper controller communicating with a 

ll tipper HMI and a rod maker controller communicating wxth a rod 

''■-4 maker HMI. 

lA ,0 22 Apparatus according to claim 21, wherein the tipper 

li controller and the rod maker controller each comprises a PC or 

'"""^ similar device. 

!i a 23 Apparatus according to claim 21 wherein the tipper 

E ^ controller and the rod maker controller each comprise an HMI. 

15 /I ,5 24. Apparatus according to claim 21, 2;3-e^ wherein the 
' 1^ tipper controller and the rod maker controller are 

interconnected . 

/2 25 Apparatus according to claim# 19 ^4, wherein the 

^ first controller and at least some of the rod maker and tipper 

20 devices are connected to a fieldbus. 

26. Apparatus according to claim 25, wherein the second 
controller is connected to the fieldbus. 

A 27. Aoparatus according to a«y^-claim^ ir wherein the 

* . ^^^^^ i-r> an external communications 

second controller xs connected to an exrernax 

25 network- 

28 Apparatus according to claim^ 19 *^7, further 

^ - t-r- , ^^„-i-^on*»d bv the first controller 

comprising a motion controller controlled by tne 

for synchronising a plurality of motors on one or both of the rod 

maker and the tipper. 
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29. Apparatus according to claim 28, wherein the plurality of 
motors includes a cut-off motor for driving a device for cutting 
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individual tobacco rods and the remainder of the plurality of 
motors is synchronised to the cut-off motor. 

30. Apparatus according to claim 2 8, wherein the plurality of 
motors is synchronised to a virtual axis. 

31. Apparatus according to claim ^'^ or ^fi_L wherein the 
motion controller is connected to the field bus. 

32. Apparatus according to ianyr^f claim^ 11 frra 15 - ch^ - SO ' too ^ ■ 3 .4, 
wherein the HMI is configured to display to the operator one of a 
hierarchical set of display screens. 

33. Apparatus according to claim 32, wherein at least one of the 
set of screens includes rows areas representing buttons for 
controlling rod maker or tipper functions. 

34. Apparatus according to claim 32 33, wherein the HMI is 
configured to display diagnostic information from tipper or rod 
maker components. 

35. A method of controlling the manufacture of cigarettes by an 
apparatus comprising a tobacco rod maker and tipper interconnected 
by a rod transfer apparatus, the method comprising the steps of: 

providing a field bus and a machine controller 
connected to the field bus ; 

connecting a plurality of devices to the field bus for 
monitoring and a plurality of devices for affecting parameters of 
the rod maker, the tipper or the cigarettes being manufactured, 
one or more of said monitoring devices and said parameter 
affecting devices both monitoring- and affecting- parameters ; - — - 

monitoring the field bus from the controller for data 
from the devices; and 

automatically .adjusting one or more parameters of the 
tipper or rod maker in accordance with the information content of 
the data received. 
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3 6 A method according to claim 35, further comprising 
providing a second controller to interface with the machine 
controller, wherein the machine controller receives data from and 
sends data to the second controller. 

37 A method according to claim 35 <«-3^, wherein the machine 
controller looks for a signal on the field bus indicating a 
machine stop command input from the second controller and, xf the 
machine stop signal is present, sends a stop signal to the field 
devices - 



i5 Sic 38 A method according to claim 35, ^FT5ir^ wherein the 

i5 ^ ^chine controller looks for a signal on the field bus indicating 

an emergency stop condition or indicating that a protective guard 
h on the rod maker or tipper is not in place and, if the sxgnal xs 

present, sends a stop signal to the field device. 

iS 1^ 15 39 A method according to claim|^ 35 wherein the 

ti ^ machine controller looks for a signal on the field bus indicating 

a fault condition at one of the field devices and, if the fault 
condition signal is present, sends a stop signal to the fxeld 
device - 

0 20 40. A method according to claim^ 35 , wherein the 

machine controller also coimnunicates the stop signal to the 
second controller together with information identifying the cause 
of the stop signal. 

41 A method according to claim 40, wherein the information 
sent to the second' controller includes diagnostxcxnformatxon and 
component identification information. 

.thod according to aeny-e* claimjp 35 j;«-4*, wherein the 



42. Amet 

machine controller looks for a signal on the field bus warning of 
a non-ideal condition at one of the field devices and, xf the 
warning signal is present, sends a warning signal to the second 



controller . 
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43. A method according t:o„any--<rg claiinj^ 35 "q^m^Z, wherein the 
field of devices include a cut-off motor which controls the 
cutting of cigarette rods from a continuous length of wrapped 
tobacco produced by the rod maker and a plurality of further 
motors synchronised to the cut-off motor. 

44. A method according to ^^jaiLfcd^- claimf 35 tc» AO., wherein the 
field devices include a cut-off motor which controls the cutting 
of cigarette rods from a continuous length of wrapped tobacco 
produced by the rod maker and a plurality of further motors, the 

10 further motors and the cut-off motor being synchronised to a 

virtual axis. 

45. A method according to claim 43 4il / wherein the 
synchronised motors include motors synchronised by speed and 
motors synchronised by position. 

15 46. A method according to a^ iy o% claim^ 35 Ao 45, wherein the 

machine controller looks for a signal on the field bus indicating 
that a wrapping paper bobbin or a tipping paper bobbin is nearly 
exhausted and, if the signal is detected, initiates a routine to 
splice a fresh paper bobbin onto the present paper bobbin. 

20 47. A cigarette manufacturing apparatus comprising: 

a tobacco rod maker for making double length tobacco 

rods ; 

a tipper for applying filters to tobacco rods to form 
filter tipped cigarettes; 
25 a transfer apparatus for transferring double length 

tobacco rods from the rod maker to the tipper; 

a plurality of synchronised motors each for driving a 
respective operation in the tipper or the rod maker; 

- ^ wherein each of the tipper - and -the rod- maker- further- 

30 includes a plurality of devices for monitoring and a plurality of 

devices for affecting parameters of the rod maker, the tipper or 
the cigarettes being manufactured, and wherein one or more of said 
monitoring devices and said parameter affecting devices both 
monitors and affects parameters . 
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a motion control device for controlling the plurality 
of synchronised motors; 

a system for controlling the plurality of devices on 
the tipper and the rod maker, including varying one or more 
5 parameters of the rod maker, the tipper or the cigarettes to be 

manufactured/ in response to conditions monitored by one or more 
of said devices, the motion control devices being connected to the 
system controller; and 

a field bus, the plurality of devices and the 
10 controller each being connected to the communications network. 

48. * A cigarette manufacturing apparatus comprising: 

a tobacco rod maker for making double length tobacco 

rods ; 

a tipper for applying filters to tobacco rods to form 
15 filter tipped cigarettes; 

a transfer apparatus for transferring double length 
tobacco rods from the rod maker to the tipper; 

wherein each of the tipper and the rod maker comprises 
a plurality of devices for monitoring and a plurality of devices 
20 for affecting parameters of the rod maker, the tipper or the 

cigarettes being manufactured, and wherein one or more of said 
monitoring devices and said parameter affecting devices both 
monitors and affects parameters; 

a control network, the plurality of devices being 
25 coupled to the control network; 

a first controller connected to the control network 
for controlling the plurality of devices on the tipper and the rod 
maker, including varying one or more parameters of the rod maker, 
the tipper or the cigarettes to be manufactured, in response to 
30 the conditions monitored by one or more of said devices; 

a second controller coupled to the first controller 
and including at least one HMI for providing tipper, rod maker and 
cigarette, information to an operator- and. f or-~ communicating -input 
data from the user to the first controller. 
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Claims 

A\cigarette manufacturing apparatus comprising: 

a tobacco rod maker for making double length tobacco 

rods; 

tipper for applying filters to tobacco rods to form 
filter tippedv cigarettes; 

a ti^ansfer apparatus for transferring double length 
tobacco rods froin the rod maker to the tipper; 

wherei\each of the tipper and the rod maker comprises 
a plurality of devrtes for monitoring and/or affecting parameters 
of the rod maker, thX^tipper or the cigarettes being 
manufactured; 

a controller\or controlling the plurality of devices 
on the tipper and the rodN^aker; and 

a field bus, thkplurality of devices and the 
controller each being connec\ed to the field bus. 



2. Apparatus according to claim 1, further comprising a 
plurality of synchronous motors as^ntrolled by a motion 
controller. 

20 3. Apparatus according to claim 2, \herein the motion 
controller is connected to the controller. 



4. Apparatus according to claim 2 or 3, 
controller is connected to the fieldbus. 



^herein the motion 



5. Apparatus according to claim 2, 3 or 4 , wh^ein the 
25 plurality of motors includes a cut-off motor for diving a device 
for cutting individual tobacco rods, a suction chamB^ motor for 
driving a suction belt, and a garniture belt drive moW, and a 
hopper motor for controlling the rate at which tobacco \s drawn 
from a hopper. 



30 



6. Apparatus according to claim 5, wherein the rotational 
speed of the suction chamber motor, the garniture belt drive 
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motor\^nd the hopper motor are synchronised to the rotational 
speed the cut-off motor. 

7. Ap^ratus according to claim 5, wherein the rotational 
speed of \he cut-off motor, the suction chamber motor, the 

5 garniture \elt drive motor and the hopper motor are synchronised 
to a virtual axis. 

8. Apparatiis according to claim 5, 6 or 7 , wherein the 
plurality of m\)tors further includes an ecreteur motor for 
driving a denseVend cam and a pair of ecreteur discs, a capstan 

10 motor, and a printer motor for driving a printer to print onto 
the cigarette wrais^ing paper . 

9 Apparatus accc^^ding to claim 8, wherein the ecreteur motor 
and the printer motofv are speed and position synchronised to the 
cut-off motor or the Virtual axis. 

15 10. Apparatus according\to claim 5,6 or 7, wherein the 

plurality of motors furthek includes a tipper motor for driving a 
tipper drum train, wherein f^e tipper motor is synchronised to 
the position of the cut-off mqtor or to the virtual axis. 

11. Apparatus according to any preceding claim further 

20 comprising at least one human-ma cl^4-ne interface (HMD connected 
to the field bus. 

12. Apparatus according to claim ll,\wherein the at least one 
HMI comprises a rod maker HMI and a tip^r HMI, each of the rod 

25 maker HMI and the tipper HMI being connected to the controller 
via the fieldbus 

13. Apparatus according to any of claims 1 \o 10, comprising at 
least one human-machine interface (HMI) connect^ed to the 
controller . 
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14. Apparatus according to claim 13, wherein the at least one 
HMI comprises a rod maker HMI and a tipper HMI , each of the rod 
maker HMI ^d the tipper HMI being connected to the controller 

15. Apparatus according to any of claims 11 to 14, wherein the 
at least one HM^ is connected to a communications network. 



16. Apparatus according to any preceding claim, wherein at 
least one of the plV^lity of devices is connected to the field 
bus via an interface, 



17. Apparatus accordin"^ to any of claims 1 to 15, wherein at 
10 least one of the devices \s a field device, 

18. Apparatus according toNany of claims 1 to 15, wherein at 
least one of the plurality of\devices transmits data including 
diagnostic data to the controller over the fieldbus. 

19. A cigarette manufacturing apWratus comprising: 
15 a tobacco rod maker for\aking double length tobacco 

rods ; 

a tipper for applying filte^v^ to tobacco rods to form 

filter tipped cigarettes; 

a transfer apparatus for transferring double length 
20 tobacco rods from the rod maker to the tipj^r; 

wherein each of the tipper and\tl^ rod maker comprises 
a plurality of devices for monitoring and/ar Vf f ecting parameters 
of the rod maker, the tipper or the cigarett€s\^being 
manufactured; 
25 a first controller for .controlling 

devices on the tipper and the rod maker; and 

a second controller for providing t 
and cigarette information to an operator and for 
input data from the user to one or both of the fi 
30 controllers. 



plurality of 

■r, rod maker 
immunicating 
and second 



-rs 



SUBSTITUTE SHEET (RULE 26) 



wo 00/16647 




PCT/GB99/02863 



- 50 - 

20. A^aratus according to claim 19, wherein the second 
controlrter includes at least one Human/Machine Interface (HMD 
and commiXicates with the first controller, for communicating 
tipper, roa maker and cigarette data to an operator and for 
communicati\g input data to the first controller. 

21. Apparatu\ according to claim 19, wherein the second 
controller comptises a tipper controller communicating with a 
tipper HMI and a\rod maker controller communicating with a rod 
maker HMI. 



10 



15 



22. Apparatus according 
controller and the rox 
similar device. 



to claim 21, wherein the tipper 
maker controller each comprises a PC or 



20 



23.. Apparatus accordingVto claim 21 or 22, wherein the tipper 
controller and the rod mai^r controller each comprise an HMI. 

24. Apparatus according to\=laim 21, 22 or 23, wherein the 
tipper controller and the rod\naker controller are 
interconnected. 

25. Apparatus according to any o^ claims 19 to 24, wherein the 
first controller and at least someVf the rod maker and tipper 
devices are connected to a fieldbus. 



26. Apparatus according to claim 25, v^ierein the second 
controller is connected to the fieldbus. 



25 



27. Apparatus according to any of claims rs to 26, wherein the 
second controller is connected to an external\communi cat ions 
network. 



28. Apparatus according to any of claims 19 to 2s7, further 
comprising a motion controller controlled by the f\^st controller 
for synchronising a plurality of motors on one or b6^h of the rod 
maker and the tipper. 



SUBSTITUTE SHEET (RULE 25) 



wo 00/16647 PCT/GB99/02863 



- 51 - 

29. A^aratus according to claim 28, wherein the plurality of 
motors liicludes a cut-off motor for driving a device for cutting 
individual tobacco rods and the remainder of the plurality of 
motors is\ynchronised to the cut-off motor. 



10 



15 



20 



25 
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30. Apparatys according to claim 28, wherein the plurality of 
motors is syn<ihronised to a virtual axis. 

31. Apparatus Vccording to claim 26,27 or 28, wherein the 
motion controlleX is connected to the f ieldbus . 

32. Apparatus acciording to any of claims 11 to 15 or 20 to 24, 
wherein the HMI is \onfigured to display to the operator one of a 
hierarchical set of ^isplay screens. 

33. Apparatus accordLig to claim 32, wherein at least one of 
the set of screens includes rows areas representing buttons for 
controlling rod maker or\ tipper functions. 

34. Apparatus according ^ claim 32 or 33, wherein the HMI is 
configured to display diagnostic information from tipper or rod 
maker components. 

35. A method of controlling tt^ manufacture of cigarettes by an 
apparatus comprising a tobacco rd^d maker and tipper 
interconnected by a rod transfer ^paratus, the method comprising 

the steps of: 

providing a field bus and\a machine control'ler 

connected to the field bus; 

connecting a plurality of d^ices to the field bus, 
for monitoring and/or affecting paramet^s of the rod maker, the 
tipper or the cigarettes being manufactured; 

monitoring the field bus from tft^ controller for data 

from the devices; 

and adjusting one or more parameteVs of the tipper or 
rod maker in accordance with the information content of the data 
received. 
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36 A>method according to claim 35, further comprising 
providin\ a second controller to interface with the machine 
controlleV wherein the machine controller receives data from and 
sends dataVo the second controller. 



10 



15 



37. A methods^ according to claim 35 or 36, wherein the machine 
controller looks for a signal on the field bus indicating a 
machine stop cofmand input from the second controller and, if the 
machine stop sig\al is present, sends a stop signal to the field 
devices . 

38. A method accdrding to claim 35, 36 or 37, wherein the 
machine controller iVoks for a signal on the field bus indicating 
an emergency stop coiVdition or indicating that a protective guard 
on the rod maker or tipper is not in place and, if the signal is 
present, sends a stop ^gnal to the field device. 

39. A method according \o any of claims 35 to 38, wherein the 
machine controller looks f^ a signal on the field bus indicating 
a fault condition at one o\ the field devices and, if the fault 
condition signal is present ,\sends a stop signal to the field 
device . 



20 



40. A method according to any >of claims 35 to 37, wherein the 
machine controller also communicates the stop signal to the 
second controller together with i\formation identifying the cause 
of the stop signal. 



25 



30 



41. A method according to claim 4 0, \wherein the information 
sent to the second controller inciudes\diagnostic information and 
component identification information. 

42. A method according to any of claims ^5 to 41, wherein the 
machine controller looks for a signal on the field bus warning of 
a non-ideal condition at one of the field d^ices and, if the 
warning signal is present, sends a warning 
controller. 



\ignal to the second 
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43. fi\ method according to any of claims 35 to 42, wherein the 
field d\?vices include a cut-off motor which controls the cutting 
of cigarette rods from a continuous length of wrapped tobacco 
producedVy the rod maker and a plurality of further motors 
synchronised to the cut-off motor. 

44. A method according to any of claims 35 to 42, wherein the 
field device^ include a cut-off motor which controls the cutting 
of cigarette \pds from a continuous length of wrapped tobacco 
produced by thl rod maker and a plurality of further motors, the- 
further motors ^d the cut-off motor being synchronised to a 
virtual axis 

45. A method acceding to claim 43 or 44, wherein the 
synchronised motors include motors synchronised by speed and 
motors synchronised by^ position. 

46. A method accordingVo any of claims 35 to 45, wherein the 
machine controller looks \or a signal on the field bus indicating 
that a wrapping paper bobb\n or a tipping paper bobbin is nearly 
exhausted and, if the signa\ is detected, initiates a routine to 
splice a fresh paper bobbin 6pzo the present paper bobbin. 

47. A cigarette manuf acturingXapparatus comprising: 
a tobacco rod maker f\r making double length tobacco 

rods ; . 

a tipper for applying fi\ters to tobacco rods to form 

filter tipped cigarettes; 

a transfer apparatus for t^nsferring double length 
tobacco rods from the rod maker to the \ipper; 

a plurality of synchronised mdtors each for driving a 
respective operation in the tipper or the \od maker; 

wherein each of the tipper and tt^ rod maker further 
30 includes a plurality of devices for monitorir^^ and/or affecting 
parameters of the rod maker, the tipper or the\cigarettes being 
manufactured; 



15 
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25 
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a mtetion control device for controlling the plurality 
of synchronisedNmotors; 

a sysrtem controller for controlling the plurality of 
devices on the tip\er and the rod maker, the motion control 
device being connected to the system controller; and 

a field h\s, the plurality of devices and the 
controller each being\connected to the communications network. 



48, A cigarette manufacturing apparatus comprising: 

a tobacco rod inaker for making double length tobacco 

10 rods; 

a tipper for apprving filters to tobacco rods to form 
filter tipped cigarettes; 

a transfer apparatu\ for transferring double length 
tobacco rods from the rod makerVo the tipper; 
15 wherein each of the ta^pper and the rod maker comprises 

a plurality of devices for monitoAlng and/or affecting parameters 
of the rod maker, the tipper or theXcigarettes being 

manufactured; 

a control network, the plurality of devices being 

20 coupled to the control network; 

a first controller connected t\ the control network 
for controlling the plurality of devices oris^the tipper and the 

rod maker; and 

a second controller coupled to theVlrst controller 
25 and including at least one HMI for providing tifstper, rod maker 

and cigarette information to an operator and for Communicating 
input data from the user to the first controller. 
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